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(54) TEMPERATURE REGULATING DEVICE FOR BEAM TESTER 

(57)Abstract: 

PURPOSE: To facilitate temperature control of an IC, 
especially cooling by provid ing a cooling block in the 
sample room of a stroboscopic scan type electron 
microscope which is one of the components of a tester, 



located on a circuit substrate 2 and a socket 4 for the IC 
3 are mounted in the sample room 1 of a stroboscopic 
scan type electron microscope which is one of the 
components of an electron beam tester. A cooling block 

5 into which a Peltier element 6 is assembled is provided 

below the substrate 2 and the element 6 is controlled by an externally equipped voltage 
control power source 7. Copper or silver having good heat conductivity is used for the block 5 
so that the temperature difference between the upper surface of the block 5 and the element 

6 is reduced. The block 5 is connected to an externally equipped heat exchanger 9 by a pipe 
10 made of rubber and the reverse side of the element 6 is cooled by a liquid having a lower 
freezing point than that of water and a high boiling point, such as Fluorinert(R). 



placing an IC substrate to be measured on the block, 
assembling a Peltier element in the block, causing 
circulation of a cooling liquid through the block, and 
disposing a pipe. 

CONSTITUTION: An IC 3 to be measured while being 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the thermostat which has arranged the Peltier 

device to the sample interior of a room about the thermostat for beam circuit testers. 

[0002] 

[Description of the Prior Art] Conventionally, as this kind of thermostat for electron beam testers is 
shown in drawing 1 1 , the semiconductor integrated circuit 27 which measures, and its socket 28 are 
attached in the interior of the SEM (stroboscope scanning electron microscope) sample room 25 of an 
electron beam tester on the circuit board 26, and these are attached on the copper cooling block 29. And 
the pipe 30 through which liquids for temperature control, such as FURORINATO, circulate is arranged 
in the cooling block 29. It was cooled by the heat exchanger 31 prepared in the exterior of the SEM 
sample room 25, or the liquid for temperature control was heated at the heater 32, and, thereby, was 
performing temperature control of the semiconductor integrated circuit 27 on the cooling block 29. In 
addition, in drawing 1 1 , in 34, an electron beam and 36 show a stroboscope shutter and, as for an 
electron gun and 35, 37 shows a lens. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the power consumption of the 
semiconductor integrated circuit 27 with which the conventional thermostat for electron beam testers 
mentioned above measures became large, liquids for temperature control, such as FURORINATO, were 
circulated, the temperature gradient by the thermal conductivity within the cooling block 29 became 
large, and performing temperature control only by the heat exchanger 3 1 of the SEM sample room 25 
exteriors had the problem that temperature control of a semiconductor integrated circuit 27, especially 
cooling could not be performed enough while it was dramatically difficult. 

[0004] This invention enables it to perform sufficient cooling, even if it was made in view of the above- 
mentioned trouble and the power consumption of the semiconductor integrated circuit 27 which 
measures becomes large, and it aims at offer of the thermostat for beam circuit testers which made 
possible good temperature control of a semiconductor integrated circuit. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object the thermostat for beam 
circuit testers of this invention While forming a cooling block in the sample interior of a room of a beam 
circuit tester, and arranging the circuit board of the semiconductor integrated circuit which measures on 
the top face of this cooling block and incorporating a Peltier device in a cooling block It has considered 
as the configuration which has arranged the pipe of the liquid for cooling, and depending on the case, the 
pipe of a Peltier device and the liquid for cooling is arranged to the sample interior of a room of a beam 
circuit tester, and it has considered as the configuration which laid the circuit board of the 
semiconductor integrated circuit which measures at the upper part of the above-mentioned Peltier 
device. 
[0006] 
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[Function] It absorbs so much with the liquid for cooling which circulates the heat produced from the 
semiconductor integrated circuit which measures through the inside of a Peltier device and a pipe, and 
the semiconductor integrated circuit which consumes large power is cooled. 
[0007] 

[Example] Next, this invention is explained with reference to a drawing about the example applied to the 
temperature controller of a semiconductor integrated circuit. Drawing 1 is the sectional view of the first 
example of this invention, and has attached in the interior of the sample room 1 of stroboscopic SEM 
(stroboscope scanning electron microscope) of an electron beam tester the socket 4 of the semiconductor 
integrated circuit 3 which measures on the circuit board 2, and a semiconductor integrated circuit 3. 
Moreover, the cooling block 5 contacts the top face of anchoring and the cooling block 5 on the base of 
the circuit board 2 under the circuit board 2. Including Peltier device 6 in the interior of the cooling 
block 5, it connects with the armature- voltage control power source 7 of the exterior of the SEM sample 
room 1, and this Peltier device 6 controls the temperature of the cooling block 5. 
[0008] Thermally conductive good copper or silver is used for the cooling block 5. If thermally 
conductive good silver is especially used rather than copper, the temperature gradient of the top face of 
the cooling block 5 and Peltier device 6 can be made small. And the rear face of Peltier device 6 is 
connected using the pipe 10 made of rubber to the heat exchanger 9 prepared in the exterior of the SEM 
sample room 1 from the cooling block 5 so that a freezing point may cool with the low high liquid for 
cooling of the boiling point rather than water, such as FURORINATO, and liquids, such as 
FURORINATO, are circulated in this pipe 10. As a liquid for cooling, a liquid with the congealing point 
lower than water with the boiling points lower than the congealing point of water, such as liquid 
nitrogen, can also be used. If liquid nitrogen etc. is used, the cooling block 5 can be cooled to very low 
temperature. An electron beam tester performs the amplitude measurement which detected the 
secondary electron which applied the electron beam 12 which came out of the electron gun 1 1 to the 
semiconductor integrated circuit 3 which measures through the stroboscope shutter 13 and a lens 14, and 
was generated. 

[0009] Drawing 2 is the sectional view of the second example of this invention. This example equipment 
is considered as the configuration which established the driving means 15 which moves the cooling 
block 5 up and down in the lower part of the cooling block 5, in order to make it the cooling block 5 
contact the base of the circuit board 2 certainly, even if it exchanges a semiconductor integrated circuit 3 
and the circuit board 2 for that from which size differs. Others are considered as the same configuration 
as the thing of the first example. 

[0010] Drawing 3 (a) and (b) are the sectional views of the third example of this invention. This 
example equipment is considered as the configuration closed if [ in temperature control ] by raising the 
top-face temperature of the cooling block 5 by carrying out electrical-potential-difference impression of 
the top-face temperature of the cooling block 5 to hard flow by carrying out electrical-potential- 
difference impression of the armature-voltage control power source 7 in the forward direction as shown 
in drawing 3 (a) as shown in lowering and drawin g 3 (b). Others are considered as the same 
configuration as either the first or the second example. 

[001 1] Drawing 4 is the sectional view of the fourth example of this invention. This example equipment 
is considered as the configuration which heightens the temperature control (cooling) effectiveness of a 
semiconductor integrated circuit 3 by forming aperture 2a in the center section of the circuit board 2, 
making this aperture 2a penetrate the cooling block 5, and contacting the cooling block 5 on the base of 
the direct semiconductor integrated circuit 3. Others are considered as the same configuration as one of 
the second or third examples for a start. 

[0012] Drawin g 5 is the sectional view of the fifth example of this invention. This example equipment 
forms a temperature sensor 16 in the interior of a socket 4, acts as the monitor of the temperature in the 
condition of having made the semiconductor integrated circuit 3 contacting, it sends this monitor result 
to an armature-voltage control power source, performs armature-voltage control of Peltier device 6, and 
has considered it as the configuration which controls the temperature of the cooling block 5 to laying 
temperature. Others are considered as the same configuration as one of the first - the fourth examples. 
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[0013] Drawin g 6 is the sectional view of the sixth example of this invention. This example equipment 
forms a temperature sensor 16 in the interior of a socket 4 and the cooling block 5, acts to a 
semiconductor integrated circuit 3 as the monitor of the temperature of the cooling block 5 with these 
temperature sensors 16, it sends this monitor result to an armature-voltage control power source, 
performs armature-voltage control of Peltier device 6, and has considered it as the configuration which 
controls the temperature of the cooling block 5 to laying temperature. Others are considered as the same 
configuration as one of the first - the fourth examples. 

[0014] Drawing 7 is the sectional view of the seventh example of this invention. This example 
equipment arranges a heater 17 in the interior of the cooling block 5, returns the cooled cooling block 5 
to ordinary temperature promptly at a heater 17, and has considered it as the configuration which 
prevents dew condensation of a semiconductor integrated circuit 3. Others are considered as the same 
configuration as one of the first - the sixth examples. 

[0015] Drawing 8 is the sectional view of the eighth example of this invention. This example equipment 
is considered as the configuration which formed the pulsating flow prevention damper 18 which 
removes the oscillation by the pulsating flow of the liquid for cooling in the interior of the pipe 10 made 
to circulate through the liquid for cooling. Others are considered as the same configuration as one of the 
first - the seventh examples. 

[0016] Drawing 9 is the sectional view of the ninth example of this invention. This example equipment 
is considered as the configuration in which arrange Peltier device 6 directly and temperature control is 
made to carry out effectively to the bottom of the circuit board 2, without using a cooling block. Others 
are considered as the same configuration as any one of the third, fifth, or eighth example. 
[0017] Drawing 10 is the sectional view of the tenth example of this invention. This example equipment 
is considered as the configuration which closed the pipe 10 if polytetrafluoroethylene processing was 
performed to the interior of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. as metal and it 
was good in circulation of the liquid for cooling while it makes the pipe 10 made to circulate through the 
liquid for cooling the shape of bellows. Others are considered as the same configuration as one of the 
first - the ninth examples. 

[0018] This invention equipment also includes the following modifications besides the example 
mentioned above. 

** It can change to an electron gun 11 and can carry out also as an object for ion beam circuit testers 
using an ion gun. In this case, it lets a stroboscope shutter and a lens pass, Ga ion beam which came out 
of the ion gun is applied into the semiconductor integrated circuit 3 which measures, the generated 
secondary electron is detected, using Ga ion source as an ion gun, and potential measurement is 
performed. Therefore, when calling it a "beam" in this description, a large concept including an 
"electron beam" and an "ion beam" is meant. 

** Water may be used as a liquid for cooling. That is, it cools by circulating water with specific gravity 
smaller than FURORINATO in a pipe 10, without receiving the pulsating flow generated in a heat 
exchanger, using water with specific gravity smaller than FURORINATO as a liquid for cooling. 
[0019] 

[Effect of the Invention] About the big semiconductor integrated circuit of power consumption, there are 
temperature control, especially effectiveness that it can cool, very easily. 

[Translation done.] 
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